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Fig. S1 Relationship between sphere diameter and reflected wavelength. (a) Reflectance spectra of scales collected from legs and (b) the main body,
measured against a white diffusive reference tile. (c) Examples of scales covering the entire visible wavelength range. (d) Plot of the peak reflectance
wavelength 4,4 vs. the average sphere diameter d,,,. The sphere diameter is an average from SEM image analysis using Fiji (N=15). The regression

line is a guide to the eye.
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Fig. S2 SAXS intensity profiles of (a,c) green scales and (b,d) blue scales with two different models. The fitted hard sphere (a,b) and sticky sphere
(c,d) models, represented by the straight lines, fit the data well, and the corresponding fit parameters are detailed in the insets. Both models yield
nearly identical sphere diameters, with minor variations in volume fractions and a slightly improved fit for the sticky hard sphere model.
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Fig. S3 Refractive index dispersion as used in the FDTD modelling of Fig. 4. Due to the relatively small amount of pigment, the real part of the
refractive index was assumed to be identical to cuticular chitin®? and the imaginary part was varied. Color scheme of the curves is identical as in Fig.

4.
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Fig. S4 Effect of sphere roughness. (a) Reflectance spectra from two green and two blue scales, shown in (b), containing spheres with differing
surface roughness. The spectra of the rougher spheres are slightly red-shifted with a lower overall reflectance (green scale: AL =14 nm, AR = 14%;
blue scale: AL =4nm, AR =7%). The scale bars in (b) are 500 nm. (c) FDTD simulated reflectivity spectra for the tomogram of Fig. 2b,c, replacing
the measured objects with perfectly smooth spheres and adding increasing surface roughness, as indicated in (d). The increasing spectral red-shift
with increasing surface roughness arises from the corresponding decrease in sphere volume. When scaling the spheres to the same volumes in (e),

keeping the overall filling volume fraction equal, the spectra of smooth and rough spheres overlap.
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